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Moxrvrlmt chromium (CrfVI)) compounds aro conridored to be 
cytotoxic and gonotoxic agontr. Their biological activity are 
gonorrlly rttributod to tho oxidizing power o f  Cr(V1) and to tho 
ability of  trivalont chromium fCrfIfIl) to form substitution 
inort tomploxos with different eo11 components. Several studios 
8bOUt tho valonco-roduction of Cr(V1) hrvo boon porformed in 
biologic81 systomr ( 1 , 2 , 3 ) .  Howevor, tho availablo methods for 
Cr(VI)-morsuromont rro not woll rdaptod for such purporos. A 

mrin problom is that most of thom involvo stops with low pH 
floss than 5 ) .  Such 8 low pH i*S unsatirfactory bocause tho 
rerttivity of CrfVI) i s  grOatly incroasod in tho strong roducing 
cellulrr onvironmont. Tho morsuromont of CrtVI) by atomic 
8b8OrPtAOn spoctrophotomotry 8qt.r a prior extraction with 
liquid rnion-oxchangor, mry a l s o  bo unroliablo duo to bad 
roloctivity. Wo h@vo dovolopod a simp10 and rapid procoduro for 
romoving reducing compounds from toll-homogonato undor high pn 
conditions. This method mry oliminato tho problomr connottod 
with low pH during tho rnrlysis of CrtVI). 

Tho drrmrtic oqfoct of pW on tho roduction rat. of Cr(V1) is 
ovident qrom F i g .  1. At pH highor than 10 chromato is Stab10 for 
revor81 hour0 ovon i n  tho prorenco o f  strong reducing agontr. 
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The measurement of Cr(VI) i n  biological mJterialt was performed 
with the standard diphenylcarbazide (DPCI method 0 ) .  Although a 
very rapid formation of the coloured complex botween chromium 
and DPC,  significant quantities of Cr(V1) are reduced by 
sidereactions a t  the moment of DPC-acid addition when p H  1s 
lowered to about 2. This i s  evident from Fig.2 where the red- 
uction o f  Cr(Vf1 w a s  followed i n  a microsomal suspension. When a 
major part of reducing compounds were removqd by charcoal-A120, 
(See Fig.31,the same DPC-method gave higher Cr(VI)-values (less 
reduced) in a parallel incubation. Similar results were seen in 
experiments with hepatocytes. 
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N i c r o o o r e m  10.S as p r o t e i n / a l )  w e r e  p r e i n c u b a t r d  i n  1 5 0  
r W  K C l ,  2 0  a H  K - H E P E S  p H  8.20 a n d  1 r c I  WAOPH u n d e r  0 - 
f r e e  c o n d i t i o n m  e t  3 7  C .  M a  C r O ,  1 2 0  ) r R l  1 8 0  t h i n  
a d d e d  a n d  C r t V X l  r e a o u r e d  i n  a f r q u o t o  w i t h d r a w n  a t  
d i f f e r e n t  i n c u b a t i o n  t i r e . .  - O n e  r l  a l i q u o t  w a o  a i r e d  w i t h  1 0 6  1 I: 

- 4 0  r e a r n u r e d .  
5 4 0  

O P C - 2  W H S O 4  ( 1 : l )  a n d  00 

a n d  4 0 0  r g  c h a r c o a l - A I  0 . A f t e r  f r l t r a t i g n  
t h r o u g h  c o t t o n ,  1 a1 f f l t r e t e  warn a i l e d  w i t h  

2 - T w o  r l  o a a l o  w a r  r i l e d  w i t h  100 v1 2 N N e  C O j  

1 0 0  vl  1 I! OPC - 4 W H Z S 0 4  t t : l l .  
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F r e o h l y  p r r p a + e e  l i v e r  h o r o g e n a t e  ( 2  a) p r o t o I n )  m a 0  i n -  
c u b a t e d  I n  3 a1 100 an K C l  a n d  2 0  an K - H E P E S  p H  7 . 2 0 .  
C h r o a i u a  ( 2 0  pH1 m a 0  a d d e d  e i t h o r  a 0  C r - 5 1  l a b e l l e d  
C r C l  o r  a 0  Wr C r O  e n d  i n c u b a t e d  u n d e r  0 - f r e e  c o n d i -  
t i o n 1  i n  3 fiourt a t  3 7  C. A f t e r  t h i o  ? n c u b r l i o n  a l l  
c h r o r l u r  I r  p r o r e n t  a 0  C r 1 l l l ~ - c o a p l e r e ~ .  t h o  o r r p l o o  
w e r e  t h e n  a i r e d  w i t h  100 V I  2 H N a  C 0 3  a n d  different 
q u a n t i t i e r  o f  c h a r c o a l  - b r o i c  a l u a t n f u r  o x i d e  t 1 : l J .  
A 1 1  p a r t i c l e @  w e r e  r e m o v e d  b y  f 1 1 -  t r a t i o n  t h r o u s h  
c o t t o n .  C r o t o l n  ( L o w r y l ,  0 0  e n d  C r - S l  m e r 0  d e t o r r i n e d  
b o f o r r  a n d  a f t e r  t h o  t r e a t a 8 f i f .  

I 1 i l  I 1 1  I 
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2 6 0  tho ability of chrrcoal-Alt03 to adsorb protoins and other O D  

absorbing m8terirls (nucleotides and sovsral metabolites) f r o m  

liver-homogen8te IS shown i n  Fig.3. I t  i s  a l s o  interesting to 
notethat Cr(II1) is differently adsorbed, dependent whether the 
source is CrCl, or Na.!CrO, roduced in the homogenate. When 
Na CrO, was addod to the homogenate at p H  about 1 0 . 5  (no 
rsduction occured). the recovery of Cr(V1) was 98-100 X after 
the charcoal-A1 0 tro8tmont. 
A further selective extraction of CrfVI) from the water-phase 
with liquid anion-exchanger was not successful a s  significant 
quantities of CrfIII) are present a s  anionic complexes, co-  
oxtiacted with CrfVIl f T a b . 1 ) .  The quantity of these complexes 
was hrghest when CrfVI) pr@viously w a s  reduced i n  the homo-  
~ e n a t o .  A one-step ion-pair extraction of chromate w a s  therefore 
not 8deqUate for measurement o f  CrfVIl by A A S .  Generally. 
Solectivity torts with CrClj in this connection may be 
misleading. 
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~ a c a w x u w s - A m u m = e u u x x m c s i m  

Ion-rrchon~rr Crtvl) 

r n ~ i n  L .-_ -.-_ -- - ) O X  MTOA I c ~ c ~ o h r r o n  

IAwLL 
T h e  f l s u r e r  a r e  r e a n  w i t h  O.d. f r o r  4 r x p e r i n e n t r .  
T h e  i a a p l o i  w e r e  p r e p a r e d  f r o r  2 rl n o d r u r  I150 nW K C I  o n d  2 0  
I N  K - M E P E S  p M  7.201 w i t h  6 0  a N  N a 2 C 0  a n d  2 0  ut4 c h r o r t u m  
a d d e d  e i t h e r  a. C r - $ 1  l a b e l l e d  N ?  C r O  2 - 9  h o r o g e n o t e  
I L ~ I Y ~ A ~ ,  o r  ma C ~ O ,  p r e v i o u m l y  re8uc.d r n  2 a g  l a v e r  
h o r e # e n i t e  l ~ ~ l y ~ l - - ~ - - C r ~ A ~ ~ l l .  o r  2 a 9  l r v r r  h o a o s e n a t e  
p r e a n c u b a t o d  w i t h  C r - 5 1  I a b e l l o d  C r C 1  LCrllAJll. A 1 1  m o n p l e s  
w e r e  r l ~ e d  w i t h  6 0 0  a 9  charcoal-A1'0 a n d  f t l t o r o d  t h r o u s h  
c o t t o n .  The  f i l t r a t e 0  w e r e  d a l u t r d  - 1 3  ' x  w r t h  d e r t .  w a t e r  
m a t u r a t e d  w i t h  t h e  o r s a n t c  r o l v e n t ,  o n d  p H  o d j u r t e d  t o  i b o u t  

i o n - e s c h a n # ~ r  a n d  C r - $ 1  c o u n t e d  r n  t h o  or)anic l m y r t .  L A  2 / 
m e t h y l l 0 o b u t y l k e t o n e  t M l b R l  warn w a r h e d  3 a i n  611 HCl b e f o r e  
u a e .  " 1 0 1  - r ~ t h y l t r l o c t ~ l a r r r n i ~ r  c h l o r i d e .  

5 w i t h  M C l .  T h e  e ~ t r a c t i o n  - a m  p e r f o r r e d  w r t h  1 r l  
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